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(57)Abstract: 

PURPOSE: To improve maneuvering stability, turning 
performance, stability, etc., by controlling torque distribution 
correctly based on an equation of motion by a yaw rate, a 
road surface \x estimated value, a target stability factor, etc. 

CONSTITUTION: A center differential to transmit power to 
front/ rear and right/ left wheels is controlled by a solenoid 
valve 40. A control unit 50 receives signals from sensors 
42-47 for a steering angle, etc., estimates a road surface |i 
value by a road surface \i estimation means 51 based on 
cornering power estimated through expansion from a lateral 
motion equation to a non-linear region, and sets a target 
yaw rate value by a target yaw rate setting means 52. A 
target stability factor is then set by a target steering 
characteristic setting means 53, input torque of the center 
differential is estimated by an input torque estimation 
means 54, and a control signal is outputted to the solenoid 
valve 40 by a front/ rear torque distribution ratio calculation 
means 55 and a center differential limiting torque calculation 

means 56 based on an equation of motion and a friction circle theory. Maneuvering stability, turning 
performance, and stability can thus be improved. 
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Uhy t^l^n^o f, Cr^^^^to-t'jyy/^Kf, Kr, 

■6»]l8h;l/^Td*llia-r*^ffiJcov^TKWr«o ft [Si 7] 

?\ ^7c0 2^7 : ;Mco^T(DS®3^^i, 3-U Cf-2Kfaf (3) 

h y f*fi1t&!SLt*t&t. IMim, Cr = 2Krar 

HUttU »iQ^6W*l»*-e<0B(iL f , Lr, n 20 [0 0 5 4] S (3) *5£* (1) . (2)iWcftA 

[816] tcft^o 
mv(^+ r ) = Cf + Cr (1) [818] 

I 7 =LfCf-LrCr-M (2) 

mvi+2(Kf + Kr)0 + < m v + 2 (Lf Kf - L rK r )/V} 7 

= 2Kf <5f+2Kr 6 r (4) 
2(LfKf-LrKr)/5 + I7 +{2(Lf 2 Kf+ Lr 2 Kr)/V} 7+M 
= 2LfKf 6 f-2LrKr 6 r (5) 
[0 0 5 5] #fc. (4) , (5) tt, £TF®<k 5 tcfc*o 6 r = 

«tc-£T% ^co^ftftte^fc&^o Ufot, 5S [8 19] 

2(Kf + Kr)/S + {mv + 2 (LfKf-LrKr)Xv> 7 

= 2Kf<5f (6) 

2 (LfKf-LrKr) 0 +{2 (Lf 2 Kf + Lr 2 Kr)/v) 7 +M 

= 2LfKf<5f (7) 

[0 0 5 6] ClT^ (7) %#<Dcfc<3k:gfl5-rSo [82 0] 

2(LfKf-LrKr))9 -h{2(Lf 2 Kf + Lr 2 Kr) /v+M/r} / 7 

= 2LfKf<Sf (8) 

[0 0 5 7] ^ (6) , (8) — h y lCOV>T f:L^^^-/^-X (L f + L r) TfeSo 

m<£, ^Sfc*So fc^LMfcWB-rSyttH-ro * [82 1] 
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[0 0 5 9] CCfUtiiWWf(:ML/cX^ 

Kf + Kr 
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2 L Kf K r 
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2L KfKr Vr 

[0 0 6 0] fi£oT, ^-y^-rvtCcfcoTH-b^h y 
tfA y (Ay>0) ttfonT «»-&JC. C ft* X * If U -r 

C* 2 4 ] 20 
<5 f 1 

1/LV 
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[0 0 6 1 ] r*K G yimmffeftS ncStTSS-W 
C»2 5] 
G 7 = 
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KfKr 



[0 0 6 2] &vX#y9<<>*fJ*>m , *rcibicami3; 
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M — — A A 

Kf + Kr 

[0 0 6 3] MtC, ^-Y-V^IR, h 
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[0 0 6 6] 3— ^-^^hM^U-VMift^JRSh;!/^^ 
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*7m<Dmwitit>\ fefe»m 3l. i 3r&c^l<is 

^y^2 8fcU*Jitt»JHWl/*Td*£i;S4:, m 

nnmrz tmctc&kn 1 3 l, 13 Roie^sft 

[0 0 6 8] fiP^, JBIft<Dii-&(i, U^MI»Ih;l^ 

[0 0 6 9] CO^f^<5 f , *5iV. 
cD{I^»J»n.-y h 7 OtcA^LT. *»©*ttfE 

3iVlc«fcO«»2n£i«3-L'>< h y t fcH3-W 

a-t-f h y t cOflMA y fc<fc 9 # *y *^V3££tfIEl* 
cOfgMA y^X^tf Vr-<<yT ?$<Dmt& A £ LtS 
t<fc^:3-^-^yMvi^I^n§o 

[0 0 7 0] ^LT'J^M»*JKh;l/^»ai^S7 5T 
3-^-^yhM(c^C/cU-Vii»h/W Td^i 
lit, £<0h;l/*T d^U-V^^^^-2 8tcA^^S 0 
^CT^aSllel^or^-fe^^OlRtc. £«ttMl 3 
L, 1 3 R^'Jtii«h/^T 6lC&Qftffi<Dffl 

3^-^yhM^iLt, zvt^vmmmtiL-z 

ftZ> 0 C(D^^3-W h y^@i3-W h y t t 
^ry^Xxrtc&Sc^InH&LT, ffim$*<OZvt 

[0 0 7 1 ] 
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flu iix^eufor ^^tc^oMift^fi^, mm 

;l/ * iEtttfc A*J h /I/ * J: 9 -te v 9 - MftflfJIS Y^t 

Z>o Hfeft, *iS, 3 — W Mc^O^X^ycDPSI^ 
Kllc«fii;Lr8SiiiftltSIW«S"PlK?ftSo S 
^*^xtfv^c^UTgSx^rittt^i9:^^n, c 

tea l fc3ii^77 ^x^t- s-3 v ^ t n&iio h ;i/ ? ntttm 

[0 0 7 2] *^<0fcfe»l»h;l/^BB»WJ®^*5t>T, 

neft i:*5S*c £ d »pioa»^ss:*ca-3#jK i* bos 
fTtt»cj£i:feBai3-u>r h^it§ei3-i/^ 

>y * y \cj& vrcm^wm-r zmmwiw^m t , 
^jio^^tc j:03-^fw y^R^-r § 3 - u>r 

&t)mffi<Dmmj3n3&cm-3%. tiM^xxr^ox 

so 7 r ?$<D^it*tt%ffi'?<DlC i &W%:3~ 

MJIt-rsa— *-^vhi»Ilc#Ri:, cco3-w> 

h)wnm^®t*ffiKXffif&~$nz><Dx\ ueft> * 
3 -^e - * > h c s «fc -9 u ^^mmm h ;v 

^*»ffi*r*<01f, *W*caiE3a:3— 
40 [0 0 7 3]M^i^M, '>4<4:fclieft, * 

so imm(Dmm*mzm 
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